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SPECIFICATION 

1. Title of the Invention: DUBBING SYSEM FOR DIGITAL VTR 

2 . Claim 

1 ) A dubbing system for digital VTRs wherein a digital 
signal is obtained as a video signal from a source-side 
VTR before the signal is digital-to-analog converted and 
TCI decoded, wherein the signal is supplied to a copy-side 
VTR as digital signal input, and wherein the video signal 
TCI decoded and digital-to-analog converted is further 
sync-separated to be a servo sync signal for the copy-side 
VTR so that digital dubbing is performed using said two 
kinds of signals. 

3. Detailed Description of the Invention 
[Industrial Field of the Invention] 

The present invention relates to a dubbing (copying) 
system for digital VTRs. In particular, it relates to a 
system preferable for carrying out copying with less 
deterioration in image quality using digital VTRs for 
commercial use and broadcasting stations at 
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post -productions , corporations , broadcasting stations , 
and so on. 

[Description of the Related Art] 

In the conventional copying system, it is common to 
supply output signals (Y, C w , C N ) from a first VTR to an 
input terminal of a second VTR (copy side) to perform 
copying. 

[Problem to be Solved by the Invention] 

In the above conventional copying system, however, 
the signals pass through circuit systems including a TCI 
decoding circuit, a D/A converter, an A/D converter and 
a TCI encoding circuit that cause deterioration in video 
and audio quality, disturbing the original performance of 
digital VTRs . 

Therefore, it is an object of the present invention 
to provide a copying system wherein while signals digitally 
recorded on a first tape are being reproduced by a first 
digital VTR and deterioration of the signals is minimized 
as much as possible (ideally, to zero), the signals can 
be recorded on a second tape by a second digital VTR. 
[Means for Solving the Problem] 

In order to achieve the above object, according to 
the present invention, a digital signal is obtained as a 
video signal from a source-side VTR before the signal is 
digital-to-analog converted and TCI decoded, the signal 
is supplied to a copy-side VTR as a digital signal input, 
and the video signal TCI decoded and digital-to-analog 
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converted is further sync - separated to be a servo sync signal 
for the copy-side VTR so that digital copying is performed 
using those two kinds of signals. 
[Operation ] 

According to the present invention, a reproduced 
signal of the first VTR still being a digital signal is 
used as an input signal for the second VTR, and a sync signal 
provided separately is used for a synchronous operation 
of the two VTRs . Thus , the object of the present invention , 
namely, to copy video and audio data with high quality can 
be achieved. 

In other words, digital signals reproduced by the 
first VTR are demodulated and error-corrected/decoded so 
that losses of the signals such as dropouts are interpolated . 
Therefore, the signals restored to their original state 
as much as possible are used for a second signal source 
to be copied. Thus, according to the present invention, 
it is made possible to copy video and audio data of the 
original tape (the first tape) exactly as they are with 
high quality by bypassing the TCI decoding circuit and D/A 
converter (source side) and the A/D converter and TCI 
encoding circuit (copy side) , and by using a signal system 
with the least deterioration in a copying process. 

To operate the first and second decks (VTRs) 
synchronously, sync signals are separated from analog 
signals reproduced and demodulated or digital-to-analog 
converted by the first deck to be sync signals for servo 
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signals of the second (copy-side) VTR . 

Further, even if there remain some waveform 
distortion or round waveforms in control signals for servo 
synchronization, they do not affect synchronous operation 
at all. 

Therefore, in the copying system according to the 
present invention, high-quality signals which are almost 
the same as those of the first tape (original tape) can 
be recorded on the second tape. 
[ Embodiment ] 

The embodiment of the present invention will now be 
described in detail with reference to the attached drawing. 

FIG. 1 is a block diagram of one embodiment of the 
present invention. In FIG. 1, reference numeral 1 is a 
source tape (original tape) from which video and audio data 
are copied. 

Numeral 2 is a reproducing head electromagnetically 
converting the recorded information of the tape 1 and 
outputting it. 

Numeral 3 is an amplifier to amplify the reproduction 
output of the reproducing head 2 up to a proper level, and 
has a plane characteristic over the very wide range. 

Numeral 4 is a circuit for reproducing and 
demodulating the reproduced digital signals. 

Numeral 5 is a circuit for error-correcting and 
decoding the reproduced digital signals. 

Numeral 6 is a time-delay and buffer circuit for 
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properly outputting digital signals to be copied. 

Numeral 7 is a TCI decoding circuit for decoding the 
digital signal reproduced and restored by the reproducing 
demodulating circuit 4 and the error-correcting and 
decoding circuit 5 back to Y, C w , C N . 

Numeral 8 is a D/A converter converting the digital 
signals of Y, C w , C N decoded by the TCI decoding circuit 
7 into the original analog signals. 

Now, a configuration of a recording system VTR11 will 
be described. 

Numeral 12 is a servo circuit for synchronously 
operating the VTR11 with the first VTR10. 

Numeral 13 is a circuit for converting three analog 
signals, namely, Y (luminance signal), C w ( broadband color 
signal) and C N (narrowband color signal) into digital 
signals . 

Numeral 14 is a TCI encoding circuit, which 
time-compresses and converts the signals digitized by the 
A/D converter 13 into an integrated digital signal. 

Numeral 15 is a buffer amplifier which serves as an 
input section for signals to be copied. 

Numeral 16 is an error-correcting and encoding 
circuit for digital record signals. 

Numeral 17 is a recording modulating circuit for 
modulating the error-corrected and encoded signals. 

Numeral 18 is a recording amplifier and equalizer 
for supplying required recording current. 
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Numeral 19 is a recording head, and numeral 20 is 
a video tape to which data is copied. 

Now, workings of the present embodiment will be 
described . 

After a signal recorded on the tape 1 is reproduced 
by the video head 2, it is amplified up to a proper level 
by the reproducing amplifier 3. Then, the reproducing 
demodulation is executed by the reproducing demodulating 
circuit 4 and the error correcting/decoding is executed 
by the error-correcting and decoding circuit 5 so that an 
optimum demodulating digital signal is obtained. The 
reproducing digital signal is supplied through a time-delay 
and buffer circuit 6 to a copy-side VTR . 

At the copy-side VTR, the signal is added through 
a buffer amplifier 15 to the error-correcting and encoding 
circuit . The signal undergoes recording modulation ( 17 ) , 
is amplified (18) up to a proper record-current value and 
recorded on a video tape 20 by the video head 19. 

The travelling of the tape 20 and the rotation of 
the video head 19 are servo-controlled by the control signal 
inputted to the servo circuit 12. The control signal for 
the servo control is prepared by inputting the digital 
demodulation signal obtained in the error- correcting and 
decoding circuit 5 to the TCI decoding circuit 7 and D/A 
converter 8 and adding the resultant Y (luminance) signal 
to the sync separation circuit 9. 
[Advantages] 
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According to the present invention, particularly 
favorable effects as follows can be obtained. 

( 1 ) According to the method of the present invention , 
the first VTR and the second VTR are connected by the medium 
of digital signals and are not using analog signal terminals 
(Y, C w , C N ) , which makes it possible to perform 
digital- to-digital copying, preventing video and audio 
quality from deteriorating. 

(2) Two connecting wires instead of three are used 
for the connection between copying equipment, and one of 
them serves as a control line. Therefore, the wires need 
not have good frequency characteristics, which cuts down 
on costs. 

4. Brief Description of the Drawings 

Fig . 1 is a block diagram of a copying system according 
to the present invention. 

I . . . first tape ( source tape ) , 2 . . . reproducing video head, 
3 ... reproducing amplifier and equalizer, 
4. . .reproducing demodulating circuit, 
5 ... error-correcting and decoding circuit, 6... output 
delaying circuit for copying and buffer amplifier f 7. . .TCI 
decoding circuit, 8...D/A converter, 9 ... sync- signal 
creating circuit for copying , 10 . . . first VTR ( source side ) , 

II. .. second VTR (copy side), 12... servo circuit of 
copy-side VTR, 13...A/D converter, 14... TCI encoding 
circuit, 15... buffer amplifier, 16 ... error-correcting 
and encoding circuit , 17 . . . recording modulating circuit , 
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18 ... recording amplifier and equalizer, 1 9 ... recording 
video head, 20... tape to which data is copied 
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